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1.0 INTRODUCTION

This document summarizes work performed by Delta

Information Systems, Inc. for the office of Technology and

Standards of the National Communications System, an organ-

ization of the U.S. Government, under Phase II of ccntract

number DCAI00-81-C-0023. The work performed on Phase I was

described in a separate final report dated July 27, 1981

(NCS Technical Information Bulletin 81-8).

The Office of Technology and Standards, headed by

National Communications System Assistant Manager Marshall

L. Cain, is responsible for the management of the Federal

Telecommunications Standards Program, which develops tele-

communication standards whose use is mandatory by all Federal

agencies.

The objective of this program is to develop a system

to validate Group 3 facsimile equipment as specified in

Federal Standarc. 1062 and 1063. (The Federal standards

incorporate Electronic Industry Standards, EIA RS-465 and

RS-466 respectively). The program consists of two phases.

In Phase I the methodology for the validation of Group 3

facsimile equipment was developed. In Phase II the validation

methodology, developed in Phase I, was implemented and

tested.

-,Section 2.0 describes the general design of the overall

Validation System indicating that it is composed of four

• /
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major hardware components

I Microprocessor System Controller.

Floppy disk,

- Versatec V80 Printer'JQ

,9 DEC LA120 Keyboard Printer,

The heart of the system is the controller. Sections 3.0 and

4.0 describe the hardware and software design of the controller

respectively. The operator interface including keyboard commands

and test parameters is described in Section 5.0. The procedure

for using the Validation System is outlined in Section 6.0.

Finally the results of the acceptance test are summarized in

detail in section 7.0.

1
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2. SYSTEM DESIGN

The Group 3 Facsimile Validation equipment is

implemented using the Motorola EXORciser II M6809 develop-

ment system with additional Motorola M68 series micromodules

and compatible DIS designed boards which contain a Rockwell

V96P/l modem and associated interface logic.

A Motorola EXORdisk III double sided dual drive floppy

disk provides approximately one million bytes of on-line

storage for system software and compressed test documents.

A DEC LA120 medium speed printing terminal provides

operator control of the test process and a printed record

of test results. A Versatec V80 plotter provides hard

copy of facsimile documents received from the unit under test.

Connection to the unit under test is made via the switched

telephone network through an exclusion key telephone.

A block diagram of the Group III Facsimile Validation

system is shown in Figure 2-1.

2-1
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I.

2.1 SYSTEM OPERATION

The Group 3 Validation software and the Motorola MDOS

programs necessary to load and run it are resident on one

floppy disk (FAXVAL) which is inserted in disk drive #0.

Compressed facsimile test documents for transmission to the unit

under test are contained in a floppy disk (FAXDOC) which is

inserted in disk drive #1. The disk in drive #1 (FAXDOC) also

provides storage space for documents received from the unit under

test.

The test operator inserts these two disks in the

disk drive and initializes the system from the printing

terminal by transferring the control program from disk #0

(FAXVAL) to system RAM for execution by the microprocessor on

the EXORciser II MPU module. The operator has 10 tests

available to him, and he can modify the operating parameters

and test error conditions in these to accomodate the character-

istics of the unit under test. Upon completion of each test,

UUT identifying data, test conditions, and test results are

automatically printed at the DEC terminal.

Facsimile data received and stored on disk #1 (FAXDOC)

can be decoded and transferred through an asynchronous serial

interface to the Versatec V80 plotter for visual evaluation

of document quality.

2-3



2.2 VERSATEC V80 PRINTER/PLOTTER

ThE Versatec V80 Printer/Plotter is an electrostatic

hard copy device which can perform both printing and plotting

operations for data received on either an 8-bit parallel

or an asynchronous serial interface.

The Facsimile Validation equipment uses the V80 in

plot mode only, with data transferred via the serial interface

at 38.4 band with 8 data bits, one start bit, and one stop bit.

The V80 plots a fixed 2112 nibs/line (200 nibs/inch on

11 inch wide paper). Vertical resolution is 200 lines/inch.

All facsimile documents printed on the V80 use this format.

These which have fewer than 2112 elements per line will have

white fill elements printed at the end of each line; those

which have more than 2112 bits per line will be truncated, with

the information on the right hand side of the document lost.

Neither of these conditions should affect the function of the

printout, which is facsimile quality evaluation.

The fixed vertical resolution causes facsimile documents

received at 7.7 lines/mm to have a normal aspect ratio and

those received at 3.85 lines/mm to appear compressed 2.1 vertically.

2-4
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2.3 EXORdisk III

The Motorola EXORdisk III is a dual double-sided floppy

disk drive capable of storing 512,512 bytes of IBM 3740

formatted data per disk.

Two individually selectable disk drives, a power supply

and a cooling fan are contained in a single housing. The disks

interface to the system through a M68DSK2 board inserted in

the EXORciser II card cage.

F
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2.4 DEC LA120 PRINTING TERMINAL

The DEC LA120 printing terminal provides operator

control of Facsimile Validation ooeration and a hard copy

printout of test results. It contains a full ASCII keyboard

with standard ANSI excape sequences. The LA120 communicates

with the EXORciser II through an EIA RS-232 compatible serial

asynchronous interface operating at 1200 baud. It prints 120

characters per line.

2-6



3.0 HARDWARE DESIGN

3.1 CONTROL LOGIC

The system control logic is contained on 9 printed

circuit cards in the Motorola EXORciser II chassis. Operation

is controlled by a 6809 microprocessor on the MPU board,

which interconnects to the memory, support logic and I/O

devices on the other boards through the Motorola Dynamic

System Bus via the card cage backpan wiring. The backpan

wiring is universal, and all card slots are electrically

equivalent. The chasis contains +5VDC and +12VDC power supplies.

3-1



3.1.1 MOTOROLA M6809MPU PROCESSOR MODULE

The M6809MPU module contains an MC68B09 microprocessor,

support hardware, and bus interface drivers. The micro-

processor executes the Group 3 Facsimile Validation

program from the 64K RAM memory described in 3.1.3 below.

It operates at a 2.0 MHZ clock rate in single page

memory mode.

A block diagram of the M6809MPU module is shown

in Figure 3-1.

I
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3.1.2 MOTOROLA M6809DB DEBUG MODULE

The M6809DB module contains the RS232 asynchronous

serial interface to the DEC LA120 printing terminal, memory

control logic, and EXbug firmware. It is configured in the

following manner:

(a) SWi set to single page memory mode

(b) SW2 set to, SYNC mode

(c) SW3 set to EXBG restart mode.

A block diagram of the M6809DB module is shown in

Figure 3- 2.
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3.1.3 MOTOROLA MEX6864-22 DYNAMIC RAM Module

The MEX6864-22 module provides up to 65,536 x 8-bits

of system RAM memory. It has been modified to provide

56K 8-bit bytes of RAM at hex addresses $0000 through

$DFFF, leaving addresses $EOOO through $FFFF free for tsc

various hardware devices.

The module is configured for VUA addressing (address

enable jumper at position 1-2) and for 2.0 MHZ operation with

no parity check.

The FAX VAL program is loaded from disk #0 to RAM

addresses $2000 through $7FFF for execution. Addresses $8000

through $CFOO are allocated for transmit and receive facsimile

data, and address $DOOO through $DFFF to the Versatec V80

print buffer and to microprocessor stack FIFOs.

A block diagram of the MEX6864-22 module is shown in

Figure 3- 3.

3-6
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3.1.4 MOTOROLA M68MM22 QUAD PARALLEL INTERFACE MODULE

The M68MM22 module consists of eight 8-bit parallel

I/O ports implemented with four MC6841 PIO devices. These

parallel interface lines are used primarily to control the

Rockwell V96P/l modem (refer to 3.1.8 below) The modem

interface signals are detailed in figure 3-11.

The module is configured for VUA addressing with device

addresses listed below.

Port Address I/O Configuration

1 $EFI0 output
2 $EFll output
3 $EFl4 output
4 $EF15 output
5 $EFI8 input
6 $EFI9 input
7 $EF22 output
8 $EF23 input

A block diagram of the M68MM22 module is shown

in Figure 3- 4.

3-8
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3.1.5 MOTOROLA M68MM07 QUAD COMMUNICATIONS MODULE

The M68MM07 module provides four asynchronous

serial interface ports. Port 1 is used to interface to

the Versatec V80 printer. The other three ports are

not utilized.

The V80 interface port is configured as an RS-

232C modem ACIA, operating at 38.4 K band with 8 data bits

and one stop bit. The device address is $ECFO.

The physical interface to the V80 is via a cable

connecting to board-edge connector P3. Pin 2 on this

connector,,unassigned for the serial interface, is used as

a tie point for a control signal which forces the V80 to

'plot' mode via pin 19 on the V80 parallel interface.

A block diagram of the M68MM07 module is shown

in Figure 3-5.

3-10
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3.1.6 MOTOROLA M68SFDC FLOPPY DISK CONTROLLER MODULE

The M68SFDC module interfaces the dual floppy

disk drive to the microprocessor. In addition to the

disk interface circuits it contains disk access routines

in local ROMs.

The module is configured for VUA addressing.

A block diagram of the M68SFDC module is shown

in Figure 3- 6.
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3.1.7 MODEM CONTROL MODULE

The Modem Control Module consists of a Motorola

MEX68USB Universal Support Module containing the following

additional devices:

(a) One MC68B54 advanced Data-Link Controller

which controls the low speed HDLC interface

between the microporcessor and the modem.

The device address is SEDI0.

(b) One MC68B52 Synchronous Serial Data Adaptor

which controls the high speed facsimile data

interface between the microprocessor and the

modem. The device address is $ED20.

(c) One MC6840 Programmable Timer Module which

is used to control FAXVAL program timeouts.

Counter 1 is used in a continuous internal

clock mode to generate a 2 MS timeout which

the program uses to update various software

counters. The device address is $ED08.

(d) Two SN7404 inverter modules and one SN7400

2-input gate modules generate support signals

for the above three chips.

A logic diagram of the modem interface circuits and

timer circuit is shown in Figure 3-7. The layout of

this logic is shown in Figure 3- 8.

A block diagram of the basic MEX68USB board on which

this logic is implemented is shown in Figure 3-9.
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3.1.8 MODEM HOST MODULE

The Modem Host Module consists of a Motorola wire

wrap module on which is mounted a Rockwell V96P/I multi-

configuration 9600 BPS modem. The Rockwell modem has CCITT

V.29 and V.27 compatibiltiy, and can operate in 9600/

7200/4800/2400 bps modes. It interfaces to the switched

telephone network through the RPC module described in

3.1.9 below.

A block diagram of the modem is shown in Figure 3-10.

The modem signal interface is shown in Figure 3- 11.

3
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II

3.1.9 RPC HOST MODULE

The RPC Host Module consists of a Motorola wire

wrap module on which is mounted a Rockwell RPC (Registered

Protective Circuitry) module. The RPC interfaces the

Rockwell V96P/l modem to the switched telephone network.

The RPC is configured in permissive mode. The

FCC registration number is AMQ9SQ-67943-DP-E. The Ringer

equivalent is 0.8B.

A block diagram of the RPC is shown in Figure 3-12.
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4.0 SOFTWARE DESIGN

The Facsimile Validation (FAXVAL) software hierachy

chart is shown in figure 4-1. FAXVAL is designed to exercise

a UUT by running any of a repertoire of ten tests in a manner com-

patible with EIA standards RS465 and RS466. Operations occuring

during test execution are not fixed, but will vary depending

upon test parameter selection and upon UUT responses to test

situations. Various error conditions can be inserted into

test message sequences and UUT response to these errors is

recorded.

The FAXVAL program generally does not analyze the group 3

compatibility of UUT operations, but instead lists a complete

history of events that occurred during a test. Operator

evaluation of this history for group 3 compatibility is required.

The test operator initiates and controls FAXVAL operation

through the alphanumeric keyboard on the DEC LA120 printing

terminal, and a hard copy record of each test run is printed

at this terminal.

FAXVAL is designed such that most operations are table

driven and are therefore easily modified. The group 3

protocal is contained in two tables which are accessed after

each input and output data transfer to select the next appropriate

action. All routines which use or change the test parameters

obtain them from a single table. Test parameter entries, test

errors, and even the tests themselves can be altered or ex-

panded by changes to the appropriate tables.

4-1
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4. 1 INITIALIZE

Clears RAM work areas and buffers. Presets operating

parameters in RAM. Programs hardware devices such as

the timer module and the serial and parallel control modules.

4.2 EXECUTIVE

Runs continually in the background when other routines a-e

inactive. Calls TIMER to update timeouts in progress. Polls

interrupt sources (FAX interface, HDLC interface, modem

conditions, FAX printer interface, operator keyzoard) and

calls appropriate interrupt handler routines. Polls

group 3 status inputs (command output, response received)

to control the group- 3 operating state sequence.

4.3 TIMER

Polls timeout requests and updates timeout counters as

required. Branches to user defined exit address if timeout

expires.

4.4 COMMAND PROCESSORS

Polls group 3 command output and response received status.

Selects next group 3 operating state and action.

4.5 INTERRUPT POLLING

Polls interrupting c rices for active interrupt requests.

Calls appropriate handling routines.

4.6 GROUP 3 PROTOCOL CONTROL/STATE CONTROL TABLES

Uses input/output command codes, operational status, and

timeout status to address GROUP 3 STATE CONTROL tables.

The table output defines the next action to be taken.

4-3



4.7 PRINT CONTROL/DATA TABLES

Controls operator interface printouts. Translates and

formats test data and test conditions for operator print-

out. Controls transfer of data to printer.

4.8 KEYBOARD CONTROL/COMMAND TABLES

Senses and processes operator keyboard inputs.

4.9 HDLC CONTROL

Controls the transfer of HDLC input/output command data.

Assembles output message data buffers and interprets

input data. Interface with the Group 3 PROTOCOL

CONTROL routines.

4.10 FAX CONTROL/DISC ACCESS CONTROL

Controls the transfer of FAX data. Transfers output

test documents from the DISC to the FAX interface, and

stores input FAX data on the DISC for later printout.

4.11 FAX PRINT CONTROL/FAX DECOMPRESS

Decompresses FAX input data and transfers that data to the

V80 printer interface.

4-4



5.0 OPERATOR INTERFACE

5.1 KEYBOARD COMMANDS

FAXVAL program operation is controlled by operator

keyboard inputs. Available operations are listed below. Each

is selected by a 2 letter keyboard entry, with some operations

requiring additional numeric entries. The elected operation is

executed when RETURN is depressed. Illegal entries will be

indicated by a 'WHAT?' printout.

1. LIST TESTS (LT()

A list of the 10 available tests is printed. The

list describes test conditions and specifies inserted errors.

2. LIST ERRORS (LE<)

A list of the available inserted test conditions/

errors is printed. This list defines the errors shown

by number in the TEST LIST. These 'errors' are non-

standard group III operation inserted by the FAXVAL

program into communications with the UUT in order to

observe the response of the UUT.

3. LIST PARAMETERS (LP<)

A list of the operating parameters and test conditions

which are common to all tests. These may be changed

(see CP below) to configure the Tester properly for

communications with the UUT and to observe the response of

the UUT to changes in these parameters.

4. CHANGE PARAMETER (CPNIN2 <)

Prints the Parameter defined by the two digit suffix

(NIN2=HEX 09 through 15) and its current value.
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Depressing the space bar causes the parameter value to

advance to its' next permissable value. When the desired

value is reached, depressing the RETURN key terminates the

operation.

5. RESET PARAMETERS TO ORIGINAL VALUES (ZP<)

Resets all parameters to the original (usually

lowest or most ofter used) values.

6. ENTER DIAL NUMBER (DNMl...M20<)

Enters the number to be dialed for 'auto-dial'

tests. This number need be entered only once after

program initialization. Any number of digits from 1 to

11 can be entered, and only those digits entered will be

dialed. If no number is entered the program will dial

an infinite sequence of zeros.

To change the number, perform a new entry.

7. ENTER INTERNATIONAL TELEPHONE NUMBER (TNMI . ..M20)

Enters the 20-digit number to be transmitted in the

FIF of CSI and CIG optional frames. All 20 digits must

be entered. This number need be entered only once after

program initialization. To change the number, perform

a new entry.

8. ENTER NON-STANDARD FIF (NSMI...M24)

Enter the data to be transmitted in the FIF of

NSF or NSS optional frames. The field M1 through M24 may

be any even number of hex digits (0 thru F) from 2 through

24. Only the data entered will be transmitted. This data
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need be entered only once after program initialization.

To change it, perform a new entry.

9. ENTER UUT IDENTIFICATION DATA (SIM,.. .M1 20 C)

Allows entry of 1 line (120 characters maximum) of

alphanumeric characters identifying the UUT. This line

will be printed at the top of the test history printout

following completion of each test. A full line should be

entered.

If no entry is made, no data will be printed. The

entry need be made only once after program initialization.

Typical information in this field would include the

manufacturer, model number, operating mode, date, testers I.D.

10.LIST UUT IDENTIFICATION DATA (LI<)

Prints the current UUT Identification line.

11. SELECT TEST (STMIM2<)

Selects a test. Ml M2 may be any value from 01

through OA. The test conditions and current parameter

values are printed.

12. RUN TEST (RU<)

The last test selected will be performed. 'TEST

RUNNING' is printed. The completion of the test will be

indicated by an automatic printout of

a) the UUT I.D. Data

b) the test description and parameter values

c) the test history

5-3



13. ABORT TEST (ABC)

Aborts the test. The tester disconnects from the UUT.

14. LIST TEST HISTORY (LHr)

The test history of the last test run is printed.

15. PRINT LAST RECEIVED DOCUMENT (PV()

The last received facsimile document is decoded and

plotted on the Versatec V80. The decoding method (Huffman

or Modified Read) is determined by the setting of parameter

09. The minimum number of bits per line, the number of

error lines, and the total number of lines decoded are

printed on the LA120 for each document page.

16. DECODE LAST RECEIVED DOCUMENT (LL<)

The first page of the last received document is decoded

using the method defined by parameter 09. The minimum

number of bits per line, the number of error lines, and

the total number of lines decoded are printed.
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5.2 TEST PARAMETERS

The thirteen parameters printed for an 'LP' keyboard

command and as part of an 'ST' printout are common to all

tests. A description of these parameters and their allowable

values is given below. A summary of the parameters and their

values is shown in table 5-3.
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1. COMPRESSION METHOD (09)

A) HUFFMAN

Sets bit 16 of the DIS, DTC, and DCS FIF fields

to 'zero'. Selects 1-dimensional decoding of received facsimile

data for output to the Versatec V80 plotter. Test documents 1

and 2 are HUFFMAN coded.

B) MODIFIED READ

Sets bit 16 of the DIS, DTC, and DCS FIF fields

to a 'one'. Selects 2-dimensional decoding of received facsimile

data for output to the Versatec plotter. Test document 3

is MODIFIED READ coded.
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2. MINIMUM SCAN LINE TIME (OA)

Selects the 3-bit code in FIF bits 21 through 23. Specifies

a minimum scan line time for data transmitted by the UUT, which

should add fill as necessary to meet this requirement. No

real Tester receive time limit exists, of course. Data

received from the UUT is simply stored in RAM memory and then

transferred to disk.

-FIF-

Value DIS/DTC code DCS code
(bits 21-22-23) (bits 21-22-23)

(a) 0 11 lli

(b) 5 100 100

(c) 10 010 010

(d) 20 000 000

(e) 40 001 001

(f) 10/5 011 010/100

(g) 20/10 110 000/010

(h) 40/20 101 001/000

The double entries refer to the value at a vertical resolution of:

7.7 lines per MM/3.85 lines per MM.

Other entries are independent of vertical resolution. L
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3. VERTICAL RESOLUTION (OB)

A) 3.85 lines/mm

Sets FIF bit 15 to zero

B) 7.7 lines/mm

Sets FIF bit 15 to one.
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4. MAXIMUM PAPER WIDTH (OC)

FIF code

(bits 17-18)

A) 216 mm 00

B) 256 mm 10

C) 297 mm 01
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5. MAXIMUM PAPER LENGTH (OD)

FIF code

(bits 19-20)

A) 29 7 mm 0 0

B) 364 mm 1 0

C) UNLIMITED 0 1



6. DATA SIGNALING RATE (OE)

Selects the bit rate for which the modem is configured

in both transmit and receive modes.

Sets the following code into the DCS FIF:

DCS FIF field

Value (bits 11-12)

(A) 2400 bps 0 0

(B) 9600 bps 1 0

(C) 4800 bps 0 1

(D) 7200 bps 1 1

Bits 11, 12 of the DIS/DTC FIF are always set to '1,1',

indicating V.27 ter and V. 29 capability.

The Data Signaling Rate may automatically change under

the following conditions:

A) TESTER data transmission.

If a FTT response to a preliminary train sequence

(DCS, TCF) is received, and 'TX BIT RATE FALLBACK' (parameter 12)

is enabled, the Data Signaling Rate will drop to the next

lower value and the preliminary train sequence will be

repeated. If 'TX BIT RATE FALLBACK' is disabled, the

preliminary train will be repeated at the original bit rate.

B) UUT data transmission

If a DCS message is received specifying a lower bit

rate than that selected, the Data Signaling Rate will automatically

be set to this lower value. If a DCS is received specifying a
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higher bit rate than that selected, the Data Signalling

Rate will be unchanged and an FTT response will be generated.

5-12

,. . . . ,e 4
'~~~- -

2$ ,,,,,,. _. . - .--...... .., ..



7. PREAMBLE DURATION (OF)

Selects the duration of the flag preamble to low

speed HDLC messages.

(A) 0.86 seconds (low limit)

(B) 1.14 seconds (high limit)
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8. TX TEST DOCUMENT (10)

Selects one of the documents stored on disk#l (FAXDOC)

for transmission if the test being run requires a transmission.

A) Test document 1 is two pages, HUFFMAN CODED. It

consists of actual facsimile data previously received

and stored.

B) Test document 2 is two pages, HUFFMAN coded. The first

page is a computer generated pattern. The second page

is actual facsimile data previously received and stored.

C) Test document 3 is two pages, MODIFIED READ coded.

D) The 'LAST RECEIVED' document is the latest facsimile

data received. It may consist of 1 or 2 pages.
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9. TCF/FAXIN RESPONSE (11)

Selects the tester response to the preliminary train

(DCS, TCF sequence) and facsimile data inputs.

A) CFR/MCF

Selects CFR as a response to DCS, TCF and MCF as a

response to EOM, EOP, or MCF following facsimile data.

The CFR response may be over-ridden by an automatic

FTT response if the training bit rate specified in DCS is

higher than that selected in parameter field (QE).

B) CFR/RTP

Same as (A) above except that RTP replaces MCF as

the data input response.

C) FTT/RTN THEN CFR/MCF

The first response to the DCS, TCF training sequence is

FTT. All subsequent responses are CFR, subject to the

automatic FTT described in (A) above. The first response

to EOM, EOP, or MPS after facsimile data input is RTN.

All subsequent responses are MCF.

(D) ALWAYS FTT/RTN

All responses to DCS, TCF are FTT. All responses to

ECP, EOM, or MPS after facsimile input data are RTN.
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10. TX BIT RATE FALLBACK (12)

When enabled, TX BIT RATE FALLBACK automatically drops

the transmit bit rate to the ,,ext lower value -if a FTT

response to a preliminciry train sequence is received. When

disabled, the preliminary train is repeate-d at the original bit

rate.

r i
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11. OPTIONAL FRAMES (13)

Selects optional frames for transmission.

(A) NONE

No optional frames are transmitted

(B) NSF WITH FIRST DIS

An NSF frame, with an FIF field containing the

data previously entered via the 'NS' keyboard command,

preceeds the first DIS frame transmitted. After a

response to the DIS is received, subsequent DIS commands

will not include the NSF frame. If no response is received,

NSF, DIS sequence is repeated.

(C) CSI/CIG WITH FIRST DIS/DTC

A CSI frame, with an FIF field containing the 20

byte international telephone number previously entered

via the 'TN' keyboard command proceeds the first DIS

frame transmitted. A CIG frame with the same FIF field

preceeds the first DTC. After responses are received,

subsequent DIS and DTC commands will not include the CSI

or CIG frames.

(D) NSF, CSI, CIG

The first DIS frame is preceeded by both the NSF

frame and the CSI frame.

The first DTC frame is preceeded by CIG.
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12. EXTENDED FIF (14)

This controls the FIF field length for DIS, DCS,

and DTC message. Selecting a 3-byte FIF sets the FIF bit

24 to 'zero'. Selecting a 4-byte FIF sets FIF bit 24 to a

'one', and causes a 4th (all zeros) byte to be added to the FIF.
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13. AUTO TEST ERRORS (15)

Enables or disables the automatic test errors

specified in the 'Test List' and described in the 'List Errors'

printout.
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Table 5-1

SUMMARY OF KEYBOARD COMMANDS

1. LT( LIST TESTS

2. LEC LIST ERRORS

3. LP< LIST PARAMETERS

4. ZP< ZERO PARAMETERS (RESET TO BASE VALUES)

5. CPNIN 2 < CHANGE PARAMETER (N1 N 2 = 09 THRU 15)

('SPACE' KEY SELECTS NEXT PARAMETER VALUE,

'RETURN' KEY EXITS CHANGE PARAMETER MODE.)

6. STNIN 2< SELECT TEST (N1 N 2 = 01 thru OA)

7. RU RUN SELECTED TEST

8. DNMI ...Ml1< ENTER AUTO-DIAL TELEPHONE NUMBER

(MI...Ml1 = 1 THRU 11 DECIMAL DIGITS)

9. TNM I ...M 2 0
<  ENTER INTERNATIONAL TELEPHONE NUMBER

FOR CIG/CSI FIF FIELDS

(MI ...M 2 0 = 20 DECIMAL DIGITS)

10. NSM1...M 2 44 ENTER NON-STANDARD FRAME FIF FIELD

(Ml...M2 4 = EVEN NUMBER OF HEX DIGITS

FROM 2 THRU 24)

11. sI [120 A/NJ< ENTER UUT IDENTIFICATION LINE

(120 MAX ALPHANUMERIC CHARACTERS)

12. LI4 LIST LAST ENTERED UUT IDENTIFICATION LINE

13. AB< ABORT TEST

14. LH4 LIST TEST HISTORY FORM LAST TEST RUN

15. PV4 PLOT LAST RECEIVED DOCUMENT ON V80. PRINT

MIN BITS PER LINE. ERROR LINES/TOTAL LINES.
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16. LL< RUN DECODE ON LAST RECEIVED DOCUMENT. PRINT

MIN BITS PER LINE, ERROR LINES/2OTAL LINES.
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MINIMUM MINIMUM BITS PER LINE
SCAN LINE

(MS) 2400 BPS 4800 BPS 7200 BPS 9600 BPS

0

5 12 24 36 48

10 24 48 72 96

20 48 96 144 192

40 96 192 288 384

Table 5-2 MINIMUM BITS/SCAN LINE
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6 . TEST PROCEDURE

This section describes the methods of initializing,

rumming, and analyzing a validation test on a group 3

facsimile machine.

6 .1 TEST CONFIGURATION

The test equipment configuration is shown in figure 6-1.

The tester is connected to the Unit Under Test (UUT) through

a local (presumably short) switched telephone network connection.

Details of the UUT connection will vary depending upon the

specific machine under test. Equipment at remote locations may

be tested provided that the telephone connection is adequate

for the data transmission at the highest required bit rate.

Remote testing obviously requires a separate voice connection

with an on-site operator.

6.2 HARDWARE INITIALIZATION

(A) Energize the equipment in the following order:

1. Exorciser II

2. Exordisk III

3. DEC LA120 printing terminal

4. Versatec V80 plotter

5. UUT

(B) Set the DEC terminal ON LINE.
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(C) Perform a local form feed at the DEC terminal

and, if necessary, manually adjust the print head

to the top of !orm position.

(D) Perform a local form feed at the VSO plotter.

I

ii
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6.3 PROGRAM INITIALIZATION

The Facsimile Validation program is loaded by the following

sequence of operations.

(1) Insert the FAXVAL disk in drive 0 (left drive)

and the TESTDOC disk in drive 1.

(2) Depress RESTART at the EXORciser.

(3) Type MDOS( (< = RETURN key) at the DEC terminal

A '=' cue will appear.

(4) Type LOAD FAXVAL,

A 'E' cue will appear

(5) Type .P-. A display showing the current value of the

Program counter will appear.

(6) Type 475E< A '.' cue will appear. The program is

now running, and the FAXVAL keyboard commands listed

in table 5-1 can be executed.

6-3



6 .4 PRELIMINARY TEST OPERATIONS.

(A) Perform an 'LT' keyboard operation to obtain a

test list printout for later reference,

(B) Perform an 'LE' keyboard operation to obtain a

test error description printout for later reference.

(C) Perform an 'LP' keyboard operation to obtain a list

of test parameters for later reference. Typical

printout of 6 .4(A) through (C) are shown in figure 6-2.

(D) Enter the UUT telephone number using a 'DN' command.

Ordinarily this is 7 or 11 digits, but fewer may

be entered if required. This entry need be made only

once after program initial ,ation. It can be changed

at any time.

(E) Enter the 20 digit International Telephone Number used

for CSI and CIG FIF fields using the 'TN' command.

Unless a specific number is required, enter any

arbitrary digits. This entry need be made only once

after program initialization. It can be changed at

any tim.,

(F) Enter the non-standard frame FIF data using the

INS' command. Unless a specific pattern is required,

enter any even numbers of hex characters up to 48

(24 bytes). This entry need be made only once after

program initialization. It can be changed at any time.

(G) Enter the UUT Identification line using the 'SI'

command. This line consists of up to 120 alphanumerics
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which should normally identify:

1. Manufacture and model number

2. Configuration

3. Date

4. Testing facility

This entry need be made only once after program

initialization. It can be changed at any time.

6-
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6 .5 TEST EXECUTION

The sequence of tests performed and the parameter

settings for these tests will be, in general, unique to each

machine tested. The first tests performed might be test 04

and test 03 to verify that communications with the UUT has been

established. Following this the tests listed in table 6-3

might be performed in sequence, and an analysis of the

results may indicate the need for re-testing or testing

with different parameter settings.

The following procedures should be used to run the in-

dividual tests. Keyboard entry of the auto-dial number (DN),

the international telephone number (TN), the non-standard

FIF (NS), and the UUT identification data (SI) must be

performed once after program initialization prior to running

any tests, but need not be repeated for each test.

Parameter value changes may be made any time before

or after selecting a test. The selected parameter values are

common to all tests.

If for any reason it is necessary to abort a test in

progress, type 'AB<' The test will terminate, and the test

history accumulated to that point will be printed.
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6.3. 1. TEST 01

Test 01 requires manual call establishment, with the

UUT the calling station and document source. One facsimile

page is transmitted.

6.5.1.1 Parameters

The test parameters should be set to the

nominal values specified in table 1.

6.5.1.2 Error Conditions

The tester will respond PIN to the FAX

transmission. This should provoke the UUT to

issue an operator alert and if no line request is

made, to disconnect after a T3 (10+ 5 sec.) timeout.

6-7



[1

6.5.1.3 Test Procedure

(a) Type 'ST01<'. The test description and parameters

will be printed.

(b) Insert a test document in the UUT document feeder.

(c) Manually dial the Tester from the UUT telephone. Do

not replace the UUT handset.

(d) Manually answer the Tester telephone

(e) Type 'RU('

(f) Wait approximately 1 second, then pull the tester

phone exclusion key UP.

(g) Listen at the UUT receiver for a tone sequence from the

Tester. At the end of a sequence initiate document

transmission (depress. SEND control) and replace the

UUT handset.

(h) The UUT scans the test document and transmits the

facsimile data to the Tester, which writes it onto

disk #1.

(i) If AUTO TEST ERRORS are enabled, the Tester responds

PIN to EOP, causing an operator alert at the UUT.

'START TIMEOUT' prints at the terminal.

(j) After approximately 10 seconds the UUT will terminate

the operator alert and disconnect. Press the 'RETURN'

key when this occurs to complete the timeout measurement an

terminate the test.

(k) The test history is automatically printed at test

completion.

(m) Replace the Tester handset.
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6.5.2 TEST 02

Test 02 requires manual operation at the calling

station (tester) and automatic operation at the called

station (UUT). The tester transmits one facsimile page

to the UUT.

6.5.2.1 Test Parameters

The test parameters should be set to the nominal

values specified in table 1. The TX TEST DOCUMENT will

normally be that received during Test 01, but may be any

other test document compatible with the UUT compression method.

6.5.2.2 Test Errors

The Tester transmits PRI-EOP after transmitting facsimile

data. The UUT should issue an operator alert and disconnect

after the third transmission of PRI-EOP.

If the UUT operator alert is answered by some appropriate

operator action, the UUT should transmit a PIN or PIP response

to PRI-EOP.

6-9



6.5.2.3 Test Procedure

(a) Type 'STO2'. The test description and parameters

will be printed.

(b) Manually dial the UUT from the Tester telephone.

Do not pull the exclusion key.

(c) Allow the UUT to answer the call automatically.

(d) Type 'RU<'.

(e) Wait approximately one second.

(f) Pull the Tester phone exclusion key UP.

(g) The Tester will read the selected test document from

disk #1 and transmit it to the UUT.

(h) If AUTO TEST ERRORS are enabled, the UUT issues

an operator alert after receiving a PRI-EOP message

following the facsimile data.

(i) The test history is automatically printed at test

completion.

(j) Replace the Tester handset.
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6.5.3 TEST 03

Test 03 requires automatic operation at the calling

station (tester) and manual operation at the called station

(UUT). The Tester transmits one facsimile page to the UUT.

6.5.3.1 Test Parameters

The test parameters should be set to the nominal values

shown in table 1.

6.5.3.2 Test Errors

The Tester will generate a false facsimile control code

($05) in the EOP message following facsimile data

transmission. Subsequent operation depends upon the

UUT response. If no response is received from the UUT,

the Tester will generate a correct EOP message after a

T4 timeout.

6.5.3.3 Auxilary Tests

Test 03 run with fully automatic circuit establishment

and with the TX TEST DOCUMENT set to LAST RECEIVED is a

convenient method of verifying facsimile data received

by the Tester.
6
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6.5.3.4 Test Procedure

(a) Type 'STO3W. The test description and parameters

will be printed

(b) Remove the tester handset and pull the exclusion key UP

(C) Type 'RU('

(d) The tester will automatically dial the UUT.

(e) Manually answer the UUT phone.

(f) Wait for a tone sequence from the tester and then

initiate document reception at the UUT (depress RECEIVE

switch) and replace the UUT handset. (Note: the

test also may be run automatically, allowing the UUT

to answer the call).

(g) The Tester will read the test document from disk #1

and transmit it to the UUT.

(h) The test history will be printed automatically at

test completion.

(i) Replace the UUT handset.
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6.5.4. TEST 04

Test 4 requires automatic call establishment. The

tester polls the UUT, which transmits one facsimile page.

6.5.4.1 Test Parameters

The test parameters should be set to the nominal

values shown in table 1.

6.5.4.2 Test Errors.

Three error conditions are implemented in Test 04.

(a) The tester ignores the first DIS message from the

UUT. The UUT should re-transmit DIS.

(b) The tester discards one MPS, EOM, or EOP message

following facsimile data transmission from the UUT,

and responds with a CRP message. The UUT should

repeat the discarded message.

(c) The tester CFR response to a UUT facsimile data

transmission has bit 5 of the control byte set

incorrectly to 'zero' (indicating more frames to

come in the HDLC message). The UUT should discard

this message.

6.5.4.3 Auxilary Tests

Test 04 can conveniently be used to exercise several

other test conditions. AUTO TEST ERRORS will normally (but

not necessarily) be disabled when they are run. After each
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of these, test 03 may be run in a fully automatic mode

to verify the facsimile data received during test 04.

(a) Set TCF/FAXIN RESPONSE (parameter 11) to

'ALWAYS FTT/RTN'. This test demonstrates the

UUT response to continual negative response to

preliminary train and facsimile data transmission.

(b) Set the DATA SIGNALLING RATE (parameter OE) to

2400 BPS. If the UUT attempts to transmit data at

rates higher than this, the tester will generate

FTT responses until the UUT drops its bit rate to

match the tester bit rate. This test requires the

TDF/FAXIN RESPONSE parameter to be set to 'CFR/MCF'.

(c) Set the MIN SCAN LINE TIME and DATA SIGNALING RATE

parameters to various combinations which will exercise

the UUT's ability to inset fill characters into the

facsimile data (see table 2). After each facsimile

transmission perform a keyboard 'LL' operation to

determine whether the transmission met the scan line

time requirements.
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6.5.5.3 Test Procedure

(a) Type 'ST05,'. The test description and parameters

will be printed.

(b) Set the DATA SIGNALLING RATE to 9600 BPS.

(c) Adjust the line attenuator control at the left of

the Tester card cage to a setting of approximately

'1'. The function of the attenuator is to

reduce signal amplitude to the UUT to a point where it

will not train at 9600 BPS, but will train at one of

the lower frequencies. The test may have to be

repeated several times to achieve this attenuation.

(d) Remove the Tester telephone handset and p-ll the

exclusion key UP.

(e) Type 'RU<'.

(f) Manually dial the Tester from the UUT telephone. The

Tester will automatically answer the call.

(g) Listen at the UUT for a tone sequence. At the end of

the sequence initiate document reception (press

RECEIVE switch) and replace the JUT handset.

(h) The Tester will read the test document from disk #1

and transmit it to the UUT.

(i) The test history is automatically printed at test

completion.

(j) Replace the Tester handset.

(k) Reset the line attenuator control to the normal setting

of approximately '7'.
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6.5.6. TEST 06

Test 06 requires automatic call establishment. The tester

calls the UUT and transmits a two page document to it.

6.5.6.1 Test Parameter

The test parameters should be set to the nominal values

shown in table 1.

6.5.6.2 Test Error

The tester does not transmit an EOP message following the

second facsimile page. The UUT should disconnect after a T2

timeout period (6 + 1 sec).
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6.5.6.3 Test Procedure

(a) Type 'STO6<'. The test description and parameters

will be printed.

(b) Select a test document with at least two pages.

(c) Remove the Tester telephone handset and pull the

exclusion key UP.

(d) Type 'RU<'.

(e) The tester will automatically dial the UUT. The UUT

will automatically answer the call.

(f) The tester will read two pages of facsimile data

from disk #1 and transmit this data to the UUT.

(g) At the end of the second page the tester will omit

transmission of an EOM message and print 'START

TIMEOUT MEASUREMENT'.

(h) In approximately 6 seconds the UUT will disconnect.

Type 'RETURN' when this occurs to complete the timeout

measurement and terminate the test.

(i) The test history will be automatically printed at

test completion.

(j) Replace the Tester handset.
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6.5.7. TEST 07

Test 07 requires automatic call establishment. The

UUT calls the tester and transmits a two page document.

6.5.7.1 Test Parameters

The test parameters should be set to the nominal values

shown in table 1.

6.5.7.2 Test Errors

Two test error conditions are exercised in test 07:

(a) The tester ignores receipt of a MPS, EOP, or EOM

message after receipt of facsimile data. The UUT

should re-transmit the message.

(b) The tester generates a CFR message with bit 5 of the

control byte set to zero (which would normally indicate

that more frames were forthcoming in the HDLC message.)

Subsequent operation depends upon the UUT response.

If it simply discards the message the tester will

retransmit a correct CFR message after a T4 timeout.
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6.5.7.3 Test Procedure

(a) Type 'ST07'. The test description and parameters will

be printed.

(b) Place two documents in the UUT document feeder.

(c) Remove the Tester handset and pull the exclusion key UP.

(d) Type 'RU<V.

(e) Manually dial the tester form the UUT. The Tester

will automatically answer the call.

(f) Listen at the UUT for a tone generated by the Tester.

At the end of the sequence initiate UUT document trans-

mission (press the SEND switch) and replace the UUT handset.

(g) The UUT will scan and transmit two facsimile pages to

the Tester, which will store them on disk #1.

(h) The test history will be automatically printed at test

completion.

(i) Replace the Tester handset.

6-21



6.5.8. TEST 08

Test 08 requires automatic call establishment. The

tester calls the UUT, transmits a two page document, and

then receives a two page document.

6.5.8.1 Test Parameters

The test parameters should be set to the nominal

values shown in table 1. The TX TEST document must have

at least two pages.

6.5.8.2 Test Errors

No automatic test errors are inserted in test 08.
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6.5.8.3 Test Procedure

(a) Type 'STO8W'. The test description and parameters will

be printed.

(b) Select a TX TEST DOCUMENT with two pages.

(c) Insert two documents i.n the UUT 'document feeder. 1
(d) Remove the tester handset and pull the exclusion key UP.

(e) Type 'RU<'.

(f) The tester will automatically dial the UUT. The UUT

will automatically answer the call.

(g) The tester will read two pages from disk #1 and

transmit these to the UUT.

(h) The UUT will scan the two documents in its feeder and

transmit these to the tester, which will store them

on disk #1.

(i) The test history will be automatically printed at test

completion.

(j) Replace the tester handset.

6-23



6.5.9. TEST 09

Test 09 requires automatic circuit establishment. The

UUT calls the tester.

6.5.9.1 Test Parameters

Test parameter selection does not affect test operation.

6.5.9.2 Test Errors.

The tester does not send a DIS responce to the UUT call.

The UUT should disconnect after a T1 (35 Z 5 seconds) timeout.
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6.5.9.3 Test Procedure

(a) Type 'ST09'. The test description and parameters

will be printed.

(b) Insert a document in the UUT document feeder.

(c) Remove the Tester handset and pull the exclusion key UP.

(d) Type 'RU<'.

(e) Manually dial the Tester from the UUT. The Tester will

automatically answer the call.

(f) Listen at the UUT for the CED tone generated by the

Tester. At the completion of the tone, initiate

document transmission at the UUT (depress the SEND

switch) and replace the UUT handset.

(g) The Tester will inhibit transmission of a DIS message,

and 'START TIMEOUT MEASUREMENT' will be printed.

(h) After approximately 35 seconds the UUT will disconnect.

When this occurs type 'RETURN' to complete the

timeout measurement and terminate the test.

(i) The test history will automatically be printed at test

completion.

(j) Replace the tester handset.
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6.5.10. TEST OA

Test GA requires automatic circuit establishment. The

UUT calls the tester.

6.5.10.1 Test Parameters

Test parameter selection does not affect test operation.

6.5.10.2 Test Errors

The tester transmits an illegal command code in the

DIS message. The UUT should disconnect.

I
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6.5.10.3 Test Procedure

(a) Type 'STOA'. The test description and parameters will

be printed.

(b) Insert a test document in the UUT document feeder.

(c) Remove the Tester handset and pull the exclusion

key UP.

(d) Manually dial the Tester from the UUT. The Tester will

automatically answer the call.

(e) Listen at the UUT for a tone sequence from the Tester.

At the end of the sequence initiate document trans-

mission (press SEND switch), and replace the UUT

handset.

(f) The Tester will generate an illegal command, which

should cause the UUT to disconnect immediatley.

(g) The Tester will continue sending this command for

approximately 35 seconds before terminating the test.

If desired the test can be terminated before this by

typing 'AB<'.

(h) The test history will be automatically printed at test

completion.

(i) Replace the Tester handset.
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(c) Data transfers, pre-train sequences, timeouts,

and special conditions are indicated by a descriptive

comment in parenthesese. For example:

(1) The tester received no response to its

DIS message on line 01 within the T4 timeout

period (4.5 seconds since the tester is in

manual mode). Line 02 indicates this timeout

and line 03 indicates the DIS retransmission.

(2) After receipt of a DCS message (line 04) the

tester received a TCF facsimile pretrain trans-

mission of approximately 1.2 seconds in duration.

(3) Inserted test errors are usually accompanied by

a comment with a "T.C,' prefix (Test Condition)

such as that shown on line QA.

(4) The time between transmission of the PIN message

and the UUT disconnect was approximately 13.8

seconds as shown on line OB.
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In general, the FAXVAL program does not analyze the

test history message sequences and timeout durations for

group 3 compatibility. Operator verification of the sequences

is required. Except for inserted error conditions, however,

the program will always respond to a situation in accordance

with group 3 requirements.

There are certain tests automatically made on all

received HDLC messages, and a message which fails to meet

any of these is discarded with an appropriate explaination

in the test history.

(a) A message must be received within 2.55 seconds.

(b) All frames of a message must contain a correct CRC

check sum.

(c) The last frame of a message must have bit 5 of the

control byte set to '1'; all other frames must have

it set to '0'.

(d) Each frame in the message must have a legal address

byte (always SFF) control byte (S03 or S13) and a

legal facsimile control code.
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6.6 Test History

The test history is a sequential listing of all

communications between the tester and the UUT during test

execution. A typical test history is shown in figure 6-4

There are three types of test history entries:

(a) HDLC messages from the tester to the UUT are shown

as a 3 or 6 letter entry in the TESTER column. The

message abbreviation is compatible with appendix 2 and

paragraph 5.3 of EIA standard RS466. The number in

paranthesis indicates the status of the 'X' bit in the

facsimile control byte of the message.

The STATUS column indicates the operational status

of the FAXVAL program when the message was sent. It

normally has no group 3 significance.

The FIF column lists the contents of the Facsimile

Information Field (if any) of the message. Each pair

of hex digits defines one 8-bit byte of the field, with

bit 0 the first received or transmitted. For example,

the FTF of the DIS message listed on line (01) of

Figu::e 6-4 is:
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bit 1 0 ) no. T.2 operation
0(first revd) 0

0 no T.3 operation
0
00
0

1 RS465 transmitter
1 RS465 receiver
1 V.27 ter and V.29 operation
1
00
0 Vertical resolution = 3.85 1/mm
0 One dimensional coding

0 3 Maximum paper width = 297mm
1 3
1). Maximum paper length = 364mm
0)

0 Minimum scan line tine = 1OMS @ 3.851/mm1
1

bit 24 0 No extended field

(b) HDLC messages from the UUT to the tester have the

same format, with the message abbreviation listed in the

UUT column.
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LT

TEST METH TESTER UUT DOC EXCG CALLER DOC ORG PAGES TEST ERRORS

1 IT MNL MNL NO UUT UUT 1 09

)2 2 T MNL AUTO NO TESTER TESTER 1 10

3 3T AUTO MNL NO TESTER TESTER 1 05

4 4R AUTO AUTO NO TESTER UUT 1 01-04-06
) 5 4R AUTO AUTO NO UUT TESTER 2 13

6 4T AUTO AUTO NO TESTER TESTER 2 Os

4T AUTO AUTO NO UUT UUT 2 02-06

) 4R/T AUTO AUTO YES TESTER BOTH 2,2 NONE
9 NA AUTO AUTO NO UUT NONE NONE 07

A NA AUTO AUTO NO UUT NONE NONE 12
)

:LE

)
TEST CONDITIONS/INSERTED ERRORS DESCRIPTION:

)
BYTE: ERRORS1

) 01. BIT 0 = TESTER IGNORES DIS ONCE
02. 1 = TESTER IGNORES MPS, EOM, OR EOP ONCE
03. 2 = GENERATE ONE MPS WITH CRC ERROR

) 04. 3 = IGNORE MP'3, EOM OR EOF. SENO iRF
05. 4 = GENERATE FALSE FAX CONTROL CODE IN ONE EOP
06. 5 = GENERATE ONE CFR WITH 103 2ND BYTE

) 07. 6 = DIS NOT SENT, MEASURE TI

08. 7 = EOP NOT SENT, MEASURE T2

) BYTE: ERRORS2

09. BIT 0 = RESPOND PIN TO FAX. MEASURE T3

) 10. 1 = SEND PRI-EOP AFTER FAX

11. 2 = TRANSMIT CSI/CIG FRAME
12. 3 = SEND ILLEGAL COMMAND TO PROVOKE DISCONNECT
13. 4 = DEGRADE LINE TO PROVOKE DATA RATE FALLBACK (MANUAL)
14. 5 = EXTENDED FIF

15. 6 = SEND NSF FRAME WITH DIS
16. 7 = UNASSIGNED

) >LP

09 COMPRESSION CODE: HUFFMAN-
OA MIN SCAN LINE TrME: 1075 MS,

OB VERT RESOLUTION: 3.85 LI/MM
OC MAX PAPER WIDTH: 216 MM (1728 PELS)

) OD MAX PAPER LENGTH: 364 MM

OE DATA SIGNALING RATE: 4800 BPS
OF PREAMBLE DURATION: 0.86 SEC

) 10 TX TEST DOCUMENT: 01
11 TCF/FAXIN RESPONSE: CFR/MCF

12 TX BIT RATE FALLBACK: ENABLED
13 OPTIONAL FRAMES: NONE
14 EXTENDED FIF: NO (3 BYTES)
15 AUTO TEST ERRORS: DISABLEDS )

Figure 6-2 Preliminary Test Printout
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I TEST: 01

01 OPERATING METHOD: T; MNL-MNL
02 CALLING UNIT: UUT
03 DOCUMENT EXCHANGE: NO
04 PAGES / DOCUMENT: 1
05 DOCUMENT ORIGINATOR: UUT
06 ERRORSI: 00
07 ERRORS2: 01
08 ERRORS3: 00
09 COMPRESSION CODE: HUFFMAN
OA MIN SCAN LINE TIME: 10/5 MS
,D8 vERT RESOLUTION: 3.85 LI/MM
OC MAX PAPER WIDTH: 297 MM (2432 FELS)
OD MAX PAPER LENGTH: 364 MM

'E ATA SIGNALING RATE: 9600 BPS
OF P'REAMBLE DURATION: 1.14 SEC
10 TX TEST DOCUMENT: LAST RECEIVED
11 TCF/FAXIN RESPONSE: CFR/MCF
12 TX BIT RATE FALLBACK: ENABLED
13 OPTIONAL FRAMES: NONE
14 EXTENDED FIF: NO (3 BYTES)
t5 -. UT, TEST ERRORS: DISABLED

TESTER UUT STATUS FIF
---------------------------- ---------- ----------- -----------------------

01. ilS (1) 00 00 02 01 00 OF 66
02. (T4 TIMEOUT)
03. DIS (1) 00 00 02 00 00 OF 66
04. OCS (I) 00 00 02 01 00 06 94 00
05. (TCF RCVD, NOT ALL ZEROS. DURATION (MS)=001804
06. CFR (0) 00 00 04 04
07. (FAX RECEIVED)
08. EOP (1) 00 00 08 02
09. MCF (0) 00 00 20 00
OA. DCN 0() 0000 04
OB. (END TEST)

Figure 6-4 Typical Test History
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7. ACCEPTANCE TEST

The acceptance test consisted of a series of tests run

on a Burroughs DEX5100 facsimile machine. The DEX 5100 was

colocated with the Facsimile Validation equipment. Communication

between them was through the local switched telephone net-

work as shown in figure 6-1.

The DEX 5100 tested had only one-dimensional (Huffman)

data coding implemented, and so additional tests were performed

on a remotely located Burroughs 3600 machine to demonstrate

two-dimensional (Modified Read) data transfers and decoding

capability.

The acceptance test demonstrated all of the Facsimile

Validation tests. While the form of the acceptance test was

generally that which would be followed during an actual group 3

compliance test, the parameter and test sequence selection was

made to demonstrate the capabilities of the Facsimile Validation

equipment, and not to establish the group 3 compliance of the

DEX5100.

The following is a brief description of the acceptance

test operations and comments on the test results. Page

references refer to the acceptance test printouts in Appendix A.
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7.1 Initial Operations

a) Page 1 contains the test list, the Error description

list, and the Parameter list which are normally printed at

the start of a test for later reference.

b) Pages 2 through 4 show 'Change Parameter' (CP)

operations demonstrating the available parameter settings.

c) Page 5 shows entry of the anto-dial number (DN), the

International Telephone Number (TN), the Non-standard FIF

(NS), and the UUT Identification data (SI). The remainder

of page 5 and page 6 show selection of test 1 and initial

parameter selection.

7.2 Test 1 (Errors disabled)

a) Page 7 shows the test results printout for test 1

with Auto Test Errors disabled. The format is that used for

all test results: UUT identification line, test description

and parameter list, and test history. The message abbreviations

in the test history are these shown in EIA RS-466, appendix 2.

b) The UUT did not respond to the first DIS message (test

history line 01) because it was not enabled until the test

operator heard that message tone sequence. The tester repeated

the DIS message (line 03) after a T4 timeout (4.5 seconds

because the tester was in manual mode.)

c) The DIS message FIF was 3 bytes (24 bits) because of

parameter 14. The '00 OF 66' FIF translates to bits 1 through

24 as shown below (refer to EIA RS 466, Table 2):
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Bit 1- 0
0
0
0
0
0
0

1 RS465 transmitter
1 RS465 receiver

11 27.ter and V29 signaling capability

0
0
o Vertical resolution = 3.85 1/mm
O One demensional coding

0i Maximum paper width =297 mm

11 maximum paper length =364 mm

1Minimum scan line time = 10 ms @ 3.85 1/mm

o

bit 24- 0 no extended field

d) The number in parenthesis after each message indicates

the state of the first bit (sometimes the X bit) in the facsimile

control field of that message.

e) The UUT responded DCS (line 04) followed by a TCF

period of approximately 1.8 seconds. (line 05). The DCS FIF

o
0

trnlae to: tasmte

Bt 1 0 S6 ecie

0
0
0
0
0
0

I RS 465 Receiver

03 9600 BPS
0 Max paper width 216 mm

1

0 - Vertical resolution = 3.85 1/mm
0 one dimensional coding
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Mi p r t 2

0} Maximum paper width = 216 mm
0

1')i
0} Minimum scan line = 5 ms

1 -Extended field

0 - 300 BPS handshaking
0 - Compressed data
0
0
0
0
0
0

f) The tester confirmed the TCF (line 06) and

received FAX data (line 07).

g) The UUT transmitted an 'End of Procedure' (line 08)

after the FAX data. The tester confirmed receipt (line U9)

and the UUT disconnected (line OA).

7.3 Test 1 (Errors Enabled)

a) Page 8 shows AUTO TEST ERRORS enabled and test 1 run

* again.

b) Page 9 shows the test results. After receipt of EOP from

the UUT, the tester responded PIN (test Error 09). The UUT

issued an audible operator alert and disconnected after a

timeout (T3 in group 3 protocol) of approximately 15.8 seconds.

7.4 Test 2 (no operator intervention at UUT)

a) Page 10 shows test 2 selection and Run enable.

7-4



b) Page 11 shows the test results. The tester received a

message containing an NSF frame (discarded) and a DIS frame.

It responded with a DCS, TCF sequence to the UUT which confirmed

a successful train by CFR.

The tester transmitted one page of facsimile data (that

received in test 1 above because of parameter 10), and then

transmitted PRI-EOP to the UUT to initiate an operator alert.

The UUT did issue an audible operator alert which was not

answered. The UUT issued no response to the tester, which

disconnected after two re-transmissions.

7.5 Test 2 (Operator intervention at UUT)

a) Page 12 shows the results of repeating test 2 with

operator intervention at the UUT when it issues the audible

alert. The operator intervention caused a PIP response.

7.6 Test 3

a) Page 13 shows selection of test document 1 for transmission

and the selection and Run enable of test 3.

b) Page 14 shows the test results, A false facsimile

control code was generated in the first EOP message. The UUT

ignored this message, but accepted the correct retransmission.

7.7 Test 4 (normal error operation)

a) Page 15 shows selection of Test 4, which polls the UUT,

and the RUN enable.
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b) Page 16 shows the test resu..5.

The tester ignored the first DIS from the UUT (line 03)

and accepted the retransmission.

b) The tester generated an incorrect CFR response (line 09)

to a DCS, TCF sequence from the UUT. The UUT retransmitted the

sequence.

c) The tester ignored the first EOM after receipt of facsimile

data (line 10). The UUT retransmitted the EOM.

d) Page 17 shows the execution of a 'PV' keyboard command

which causes the document received during this test to oe

printed on the Versatec V80. The decode routine prints%

1. the shortest decoded line (35 bits)

2. the total number of lines decoded (523)

3. the number of lines which did not decode to the proper

length (4).

7.8 Test 4 (no aocument at UUT)

a) Page 18 shows the results of running test 4 with no

TX document available at the UUT.

7.9 Test 4 (polling the UUT from a 2400 bit machine)

a) Pages 20 and 21 show the results of running test 4

with the tester signaling rate set to 2400 bps. The test

history overflowed page 20 and was printed again in its entirety

on page 21.
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b) The UUT transmitted a DCS, TCF pretrain sequence

at 9600 BPS (line 07), 7200 BPS (line OA) and 4800 BPS (line OD).

The tester responded FTT to each of these.

c) The UUT tried 2400 BPS at line 10. The tester trained

at this bit rate, and the remainder of the test was similar to

7.8 above.

7.10 Test 4 (9600 BPS signaling rate with one FTT response)

a) Page 23 shows the results of running test 4 with the

tester signaling rate set to 9600 BPS and parameter 11 set to

force one FTT response to a DCS, TCF pretrain and one RTN

response to a facsimile data transfer.

b) The FTT response at test history line 09 caused the

UUT to re-train at 7200 BPS (line OA, OB). The RTN response

(line 17) was unanswered in the T2 timeout period.

7.11 Test 4 (7200 BPS with constant FTT responses)

a) Page 25 shows the results of running trst 4 with

parameter 11 set to force FTT responses to all pretrain i

sequences from the UUT. The UUT transmitted the pretrain V
sequence at 9600 BPS, 7200 BPS, 4800 BPS, and 2400 BPS.

Having failed to train the tester at any of these bit rates,

the UUT disconnected.

7.12 Test 4 (minimum scan line times set to 0 ms and 40 ms)

a) Pages 26 and 27 shown the results of running test 4
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to obtain data from the UUT with two minimum scan line times:

0 ms and 40 ms. After each test the resulting data was decoded

using the 'LL' keyboard command to obta.n the minimum number

of bits per line received. The data received at 0 ms/line

had a minimum line length of 32 bits, and the same document

transmitted with the 40 ms/line requirement had enough fill

inserted to increase the minimum coded scan line to 172 bits

(approximately 17 ms)

7.13 Test 5

a) Pages 29 and 30 show the results of running test 5,

which requires a manual adjustment of the TX line attenuator

to stimulate the UUT to issue a FTT response. The test history

overflowed page 29 and is repeated in its entirety on page 30.

The tester received no response to the first two pre-train

sequences (line 06 through OB), probably because the atten-

uation was too great. A FTT response was received at line

OE, provoking a bit rate fallback to 7200 BPS. Two pages of

facsimile data were then transmitted normally.

7.14 Test 6

a) Page 32 shows the results of running test 6 with errors

enabled. The tester did not transmit an EOM message after the

facsimile data (line OF), and the UUT disconnected after a timeout

(group 3 T2) of approximately 14 seconds.
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b) Page 34 shown the results of running test 6 with errors

disabled to demonstrate transmission of two pages of facsimile

data to the UUT.

7.15 Test 7

a) Page 35 shows the results of running test 7 with

errors disabled to demonstrate receipt of two pages of facsimile

data from the UUT. Parameter 13 was set to generate an NSF

frame with each DIS message until a response was received from

the UUT.

B) Pages 38 and 39 show the results of running test 7 with

errors enabled. The test history overflowed page 38, and is

repeated in its entirety on page 29. The errors are inserted at

line OE and 15.

7.16 Test 8

Test 8 has no test errors implemented. It is designed to

demonstrate a 2 page document exchange between the Tester and the

UUT. Parameter 13 was set to enable NSF, CSI, and CIG optional

frames. The test results are shown on pages 41 and 42.

7.17 Test 9

Test 9 is designed to measure the UUT Tl timeout by

inhibiting the DIS message from the Tester. The test result on

page 44 shows a Tl timeout of approximately 49 seconds.
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7.18 Test A

Test A is designed to provoke the UUT to disconnect by

transmitting an illegal command in place of DIS. Page 46

shows the test results. The UUT did disconnect after the first

CFR. The test was then aborted using the 'AB' keyboard command.

7.19 Test 1 (Modified Read coding)

Test I was run on a remote machine (Burroughs 3600) which

had 2D (Modified Read) data coding capability. Facsimile data

was successfully received and stored. Test results are shown on

page 47. A 'PV' keyboard command demonstrated the capability of

decoding and printing the 2D data (figure 7-3).

7.20 Test 2 (Modified Read coding)

The 20 data received in 7.19 above was successfully

transmitted back to the remote machine using test 2. Test

results are shown on page 48.
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